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Bank TiQ te processing maclune and method for recomfzrng 

forged bank notes 

[0001] The myentxon relates to a bank note processing maohiae md a method for 
reoognmag forged bank notes. 

[0002J Bank note prooessixig machines are used for checking bank notes as to their 
properties, such as authenticity, state, kind of bank note etc. Dependent on the result of 
the check, the bank notes can be, for example^ accepted^ sorted, stored, destroyed etc, 
Here the recognition of forged bank notes is of paiticixlax ixnportance. For recognizing 
bank notes and for difforentiatmg authentic bank notes firoxa forgexies, usually firom 
authentic bank notes criteria or conaparative data are derived that pemxit a recognition 
of the individual bank note as to currency and denomination and its authenticity. If for 
specific banknotes, i. e. for a specific denonnnation of a specific omxoncy:, forgeries 
have become fcaown, these forgmes too are used for deriving coi3:5>arative data. For 
IMS pilose authentic banknotes and forgeries are processed wiUi a barfc note 
processing machine, in order to produce data of tbe sensors of fh© bank note 
processing machine for auth^tic bank notes and forgeries» Then firom the data of the 
sensors, in sometimes very elaborate processing steps^ comparative data for 
recognizing the bank notes and cbecMng liieir antiienticily are dedved. 

[0003] But it has turned out that in particular with the assessment of the authenticity 
of bank notes there can arise special problemSj if in addition to the forgeries taken into 
account when producing the comparative data, new types of forgeries emerge. M these 
oases it can occur, that these new types of forgeries are not recogoized and thus are 
jxj.dged as authentic bank notes. 

{0004] It is obvious that in the described cases it is possible to derive comparative 
data once more^ taking into account also the new types of forgeries beside the 
authentic bank notes and hitherto known forgeries. Such a procedure, however, has tiie 
disadvantage that the entire con^jarative data have to be derived at least for the kind of 
banknotes concerned, i e. the denomination of a specific currency concerned 
Moreover^, at least the comparative data for the specific Mnd of bank notes have to b© 
r^laced in the bank note processing xnachines. Here incompatibility problems with 
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tiie comparative data of tibie o£hei loads of bank Jtiotes may aiise. Iii order to reliably 
avoid tiiese problems, usually the entire comparative data ace jSreshly produced, in 
order to replace tihe comparative data Mtherto used in the bank note processing 
machines. This, however, requires a considerable effort, since great data volumes itave 
to be mastered. Due to the described considerable effort with the known proceeding 
Ihe fbrtSher problem aiis^ that new types of forgeries cannot be takeoo, into account as 
soon as shortly after their occuxreace, since deriving aud producing the comparative 
data already demands a considerable time. 

(OOOSJ It is the problem of the present invention to provide a bank note processing 
Jxx^cimiQ 2\iid a method for recognizing forged bdxik notes, wiierein new types of 
forgeries can be reKabiy recognized with low e^oit and already a short time after the 
occuixence of these new types of forgeries. 

[0006] This problem is solved according to the invention by a baiik note prooessiag 
machine aaad a metbiod for reoogrdLzing forged banV notes having the features of the 
claims I md 6. 

[0007] With the baok note processing macMae according to the invention and the 
method for recogniziag forged bank notes according to the invention the starting point 
is liial: liie bank notes to be checked are compared with oonqjarative data Uiat are 
derived from aufh^tic bajik notes and known forgeries, additional comparative data of 
new types of forgeries being used and the banknotes to be checked being compared 
with bofJa oon^arative data and the additional coixiparative data for new types of 
forgecies, so as to determine whether a forged banknote is present. 

[0008] By using additional comparative data for new types of forgeries tiiere can be 
aoMeved Uiat forgeries can evm be reliably recognized when liiese could not liave 
been taken into account in the original production of the comparative data used, since 
the features, with which the new type of forgeries can be recognized, are contained in 
the additional ooroparative data. By separating the comparative data and the additional 
comparative data it is also possible to react immediately and to instantly provide 
additional corc^arative data for each new type of forgery, so that one can innnediately 
react to new types Oi lorg^es* 
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[0009] Further advantages of tbe present invention appear from fiie dependent 
claims as well as the following description of aa embodiment with refearence to a 
Figure. 

[0010] The Figure shows a schematic representation of a basic stctioture of a bank 
note processing machine for recogniziag forged bank notes 

[0011] The bank note processing machine 1 0 has an input pocket 20 for feedoag 
baaxk-notes 21 to be processed, into which a siogler 22 engages. The singler 22 seizes 
one of the baxdc notes 21 to be processed at a time and fcansfers the individual baoJc 
note to a transport system 23:, which transports the individual bank note through a 
sensor device 30, In the sensor device 30 features of each individual bank note are 
captured, which are relevant, for example, for assessiag the authenticity^, Mnd 
(cmrencyj, denomination^ state etc of the banknote. Such features can be capturedp for 
example^ mechanically^^ acoustically, optically^, electrically and/ or magnetically. 
Elnown authenticily features are, for example^ printing iiiks with special optical and/ or 
magnetic properties^ metallic or magnetic security threads, the use of bank note pap©c 
firee of brighteners, iufonnatton contained in an electrical circuit etc. The kind of bank 
note is det^oxdned e.g, by its size;, printing pattern, colors etc, whereas the state of the 
bank note can be derived, for example, jfrom the optical appearance (soiling). The 
features are captured by tJae sensor device 30, and respective data of the sensor device 
30 are transferred to a control device 40. 

[0012] The control device 40 compares the data of the captured features with 
comparative data, which permit the recognition of authentic or forged bank notes 
aad/or bank notes suspected of being forged, the kind of banknotes, the state of the 
bank notes eta The comparative data and programs required for operating the bank 
note processing maohin© 10 are provided in the form of a software and axe stored in 
the control device 40 or in a non-volatile memory 41 associated to the control device 
40, The non-volatUe memory 41 can be i&^rmed e^ga by an i SlrOr 'l^C.^jN^ or a j S l as h 
memory. Furthermore, a not shown working m^oiy can be connected wilii the 
control device 40, which the control device 40 uses for runimig the software. 
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[0013] The comparative data stored in the non-YolatUe memory 41 are produced for 
eaxAi Mnd of baak note, i.e. in particular for eacli denoixjiuation of the currencies that 
are to be processed with fiie bank note processing machine 10. The comparative data 
are produced by soaimiiig a number of atdJiexxtxc bank notes of eaofe denomination and 
o"uirenoy by the sensor dovico 30 or a similarly stnictured different sensor device and 
thereby capturing the above-described features and producing respective data. 
Additionally^ forgeries of the respective denomiaatlon aad cuxrency - if known - are 
processed in tiie same way and thereby especially marked as forgqaes. From the data 
of the authentic bank notes and the forgaaos comparative data for eacb denonmation 
of eacb oncrency are produced^ whioli are suitable for recognizing the respective 
de^onrination and cmrency and for checking their anthenticity. It is also possible to 
produce separate comparative data for recognizing, i. e, for detenrdning denomination 
and currency and for cbecldng the authenticity, so that separate comparative data for 
recognizing and for checking the aufheaticity are provided. In order to be independent 
of the respective position of each bank note during the later processing of bank notes, 
the comparative data usually are produced for all four possible positions of the baok 
notes. The respective comparative data are produced in the same way for all 
denoxDinations of all currencies that are to be checked. 

[0014] On tiie basis of monitoring or checking the respective bank note peifonned 
by tiie control device 40, switches 24, 26 disposed m the transport system 23 are 
actaated hx or<|ec to store, for example, forged baolc notes and/or bank notes suspected 
of being forged in an output pocket 25, whereas bank notes assessed to be authentic 
can be stored in a different output pocket 27. Furtiieimor©, the transport system 23 can 
be carried on, so that the bank notes can be further processed 28, e.g. fed to further 
output pocketSj, a safe or a cassette, a shredder etc. 

^ 

(0015] As to control the bank note processing macbine 10 by an operator an input/ 
output device 45 is connected with the control device 40, so that, for example, specific 
processing modi can be selected or the operator can be informed about the processing 
of the banlc notes 21. 
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mm THebaiakttOte processing machme 10 described by way of example can be 
ixsed for comt&ig, checking, sorting etc. the batik jaotes. Likewise, it is tbinkable that 
the bank note processing roachine 1 0 forms an automatic counter, which can be used, 
for example, for depositing bank notes. But &e bank note processing machine 10 can 
also be component of a veixding maohin.©. 

[0017] Whea jcaaaufacturing or configwiag iho hmk note processing maoMne XO it 
oan be provided, that the reqiiired software^ in particular the comparative data, is 
stored in the non-volatile memory 41 already beforehand. Id. addition, an int^face 42 
is provided, which pemuts that the stored software or the comparative data provided in 
the non-volatile memory 41 are exchanged entirely or partly and/or are complemented 
by additional oomponente. For this pinpose the interface 42 can be designed e.g. as a 
modem, network interface, connection to the Internet, parallel, serial, or USB 
interface, or as a reading device for an optical or magnetic memory etc. 

[0018] If new types of forgeries are discovered, these new types of forgeries are 
■ processed » axe ^o^cribed a^o. by the b»fc not, pZ^ng 10 or a 

sensor device corresponding to the s^sor device 30, and the data of the features of the 
new type of forgery are produced. From these data additional comparative data for the 
new type of forgery are d^ved. For tins the deviations shown by the new type of 
forgery in comparison to arrtfaentio bank notes are especially suitable. The deviations 
can be recognized and selected by an operator;, for example because the deviations of 
• the new type of forgery are visible. But it is also possible, that the above-descrfbed 
data or comparative data of the authentic bank notes are used. In tlnia case the data of 
the new type of forgery delivered by the sensor device 30 are compared with the data 
or comparative data of tihe authentic bank notes, it being possible that the comparison 
is performed by Uie operator or in an automatic fashion, e,g, by the control device 40. 
From the deviations gained in such a way comparative data for the jx&w type of forgery 
are derived and produced. As described above, it can be provided;, that comparative 
data for each of fihe four possible positions of the bank note, i. e, new type of forgeiy, 
• are derived and produced, so that later the recogmtion of the new type of forgery can 
be effected independently of the respective position. 
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[0019] Then tte comparative data of ihe new types of forgeries can be distribizted to 
any desired nmnber of bank: note processing irtachines 10^ can be loaded via the 
interface 42 and stored in the non-^volatfle memory 41. 

[0020] When processing bank notes 21 wifb. the bank note processing macMne 10 
then the baxik: notes 21 to be processed axe compared with both the comparatiye data 
already preseat ia the non-volatile memory 41 and the additional comparative data of 
the new types of forgeries supplementarily loaded via the intetface 42, If on the basis 
of the comparative data for the new type of forgeries bank notes are recognized as 
forgeries, these, according to the nsnal procedure^ are marked as forgeries and treated 
accordingly, e.g. are stored in the onlput pocket 25. 

[0021] Prom the above description it becomes obviouS;, that for eacb new type of 
forgery comparative data about the respective new type of forgery have to be derived, 
produced and provided to the bank note processing majchiaes. Bnt it is also possible 
that a plurality of new types of forgeries are taken into accotmt at the same time and 
for these conmion additional comparative data are produced. It is especially 
advantageous to collect new ^es of forgeries as to produce common additional 
comparative data that relate to bank notes of a specific kind, i e, new types of 
forgeries of bank notes of a specific currency and denominationp e.g. 50 € bank notes, 

(00221 Checfciag the baialc notes can be carried out more effectivep wben at first the 
control device 40 in the bank note processing macMnc 10 deteiimnes, which kind of 
back note it is, i e, which cmrenoy and which denomination the bank note has. If the 
authenticity check of the bank note with the help of the comparative data originally 
provided in the non-volatile memory 41 has already revealed that it is a forgery, a 
fiirfhea: cbeck can be cancelled. Otherwise it is selectively checked, whether for the 
determined kind of baok note (currency, denomination) additional comparative data 
for new types of forgeries are available. If comparative data do not exist, the check can 
be teoninated. If comparatiye data for one or a pltorality of new types of forgeries are 
available, the respective comparative data can be compared 'with the data of the sensor 
device 30 for the respective banknote, in order to deterjxdne whether the respective 
bank note is forged. 
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£0023] But it is also possible, that at first a oheok of the daia of fiie sensor davice 30 
of the respectiYe bank note with the additional coxaparative data for n&vr types of 
forgeries is effected, and afterwards the check with the help of fee originally provided 
comparative data. 

[0024] Beside the described embodisaeiit a plurality of modifioatLons are possible. 

[0025] For example, during the processing in the bank note processing raachine 10 
tJie bank notes can be transported along titeir long or short edge by the transport 
system 23* It is obvious^ that the con^axatiye data have to be provided in dqpendeace 
on I3ie design of the transport system 23, siace the comparative data depend on the 
transport direction of the bank notes. 

[0026] la a diBferent modification of the described embodimeait it can be provided, 
that the control device 40, the non-Volatile memory 41, the sensor device 30 etc axe not 
directly coanected to eact other as shown, but via one or a plurality of data busses. 

[0027] A further modiBlcation can be, that for the sensor device 30 a separate control 

device and/or a separate non-volatxle memory is provided. wMoh performs the clieck 

of the bank notes and passes on the result of the bank note olieck to the control device 

« 

40, so that the control device ca n perfoxm the controlling of the batik note processing 
machine 10 in the above-described fasMon. In this case it can be provided^ tiiat 

W for ^ con^ol de^o 40 me ..p^a.. con^l device provide aod 
loaded separately. Likewise, the software for the two control devices can be commonly 
provided and loaded. 
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Patent Claims 

1 . A mefiiQd for recogmzmg forged hmk notes, wherein the bank not^ to b© 
checked are corr:^ared wifii comparative data, wMoh are derived firom 
authentic bahk taotes axxd knovm forgeries^ 

characterized by 

additional comparative data for new types of forgoes, wherein the bank 
notes to be checked are coni^ared with both the coaiigparative data aad the 
additional comparative data for new types of forgeries so as to detennine 
whether a forged bank note is present 

2. The method accordmg to claim 1 ^ charaoteri2:ed in that bank notes to be 
checked axe compared with the comparative data, and that a comparison witb 
ihe additional comparative data for new types of forgeries is only effected, if 
with the check with the help of the comparative data the authenticily of the 
bank notes to be checked has been detenmned. 

3. The method according to claim 1 or 2, characterised in that bank notes to be 
checked are compared with the comparative data^ so as to determine their 
kind, and that a comparison with the additional comparative data for new 
types of forgeries is only effected, if for the determined kind of bank notes 
comparative data for new types of forgeries are available, 

4. The method according to any of claims 1 to 3, oharactem;ed in that 
comparative data and additional comparative data for new types of forgeries 
are available for each possible position of the bank notes. 

5. The method according to any of claims 1 to 4, characterized in that the 
additional comparative data for new types of forgeries are derived and 
produced from the new type of forgery after the first occtnxence of the new 
type of forgeiy* 



6, 



A bank note processing macMae (10) having a control device (40), anon- 
volatile memoiy (41) and a sensor device (30), for recognizing forged bank 
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aotes, wierdn the banlc notes to be checked are captured by tke sensor 
device (30) md data are derived, which are compared -v^th comparative data 
stored in the aoa-vola±ile memory (41), which are derived from awthentic 
bank notes sad known forgeries, 

characterized in. that 

in the non-volatile memory (4X) additional comparative data for new types of 
forgeries Stored, the data of fh.e sensor device (30) for the bank notes to 
be cbecked beiag compared by the control deyice (40) with both the 
comparative data aad the additional comparative data for new types of 
forgeries, so as to detenmae whether a forged baiok note is present. 

7. The bank note processing machine according to claim 6^ charactemed ia that 

aa intexface (42) is provided, via which additional comparative data for new 
types of forgeries are loaded and stored in the non-volatile memory (41). 
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Abstract 

The Wticm relates to a hank note processing machine and a method for recognizing 
&>rged baiik: ziotosi 

With the baxik note processing maobiae acoording to the iuventioxt and the method for 
reoQgnizing forged bant notes accordxag to the inveaition the starting point is that the 
hank notes to be checked are compared with con3parati'vo data that are derived firora 
authentic bank notes md knomi forgeries^ additional comparative data of new^ types of 
forgeries being used and the banknotes to be checked being compared with both tiie 
comparative data and the additional comparative data for new types of forgeries, so as 
to deteomine whether a forged bank note is present 
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